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International Space Station 


» Microgravity research 
- laboratory assembled in 
orbit between 1998- 
pXohm Mma at-lalal=ve 
continuously since 2000 
=» Components built by 
companies across 16 
nations. 100+ launches 
from Florida, Virginia, 
Russia, Japan, and 
maa@anClUll-lal- 
=» Research crew of 6 
astronauts and 
cosmonauts serve 6 
nare)aidaucie.. 


Earth’s Only Microgravity Research Laboratory 


Truss: 109 m 


Solar Array: 
35m 
Modules: Wii 
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REMOTE OUTPOST: 


LARGE, CAPABLE LABORATORY: 
Mass: 420,000 kg Altitude: 415 km 

Habitable Volume: 388 m3 Orbital Speed: 28,000 kph (7.8 km/sec) 
Orbital Period: 90 minutes 


Solar Power Generation Capability: 84 kW 
(16 sunrises/sunsets per day) 


Numerous external and internal research 
platforms 


Assembly 
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Logistics Planning — Skip Cycles 
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Mission Control Center — Houston 
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MBSU Failure — Fall 2011 
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Two Bolts — How Hard Can It Be? 


Six Days to Fix the Problem 
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No Hardware Store Trips Allowed 
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MBSU Replacement Attempt #2 


— A: Take some 0 Gauge (large) wire, spread the individual 
conductors out, and create a ‘wire brush. Use Pistol Grip Tool 
(PGT, big cordless drill) to run wire brush in and out of 
receptacle 


ACME Bolt 
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MBSU Replacement Attempt #2 


— A: Take some O Gauge (large) wire, spread the individual 
conductors out, and create a ‘wire brush.’ Use Pistol Grip Tool 
(PGT, big cordless drill) to run wire brush in and out of 
receptacle 

— B: Disassemble spare computer in the ISS to retrieve its 
jacking bolt (same size bolt). Use it, attached to PGT, to chase 
the threads. 
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Dithering 
Training 
Video 
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Success! 


Success Enablers 
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Program 


Requirements 
and Objectives 


Plan 

-Vehicle design — flyable, 
sensible, operable? 

-Analysis 


-Within experience base? 

-New hardware/software 
required? 

-New Ops Products required? 

-New Flight Controller/Crew 
Training required? 

-Overall plan 
operable/supportable? 


Train 

-Final Analysis 
-Requirements 
Integration 
-Crew/Flight 
Controller Training 
-Next Worse Case 
Failure Preparation 
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Fly 
-Safety of Crew, 


Vehicle, Mission 
-Implement 
Requirements 
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F ISS RISK MATRIX 
\ Total costs committed 
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CONSEQUENCES 
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N Conceptual / | Detail Production | product use } 
E Preliminary |Design / and/or _| Phase out / Disposal 
a design development] construction 


ISS PROGRAM RISK SCORECARD 


Likelihood Rating 
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Highly 
Unlikely 


Expected to happen in the life of the program 


Controls are missing or insufficient 


Likely to happen in the life of the program 


Controls have significant limitations or uncertainty 


Could happen in the life of the program 


Controls exist, with some limitations or uncertainty 
Unlikely to happen in the life of the program 
Controls have minor limitations or uncertainty 


Extremely remote possibility that it will happen in the life of the 
program 


Strong controls in place 


Consequence 


Rating 


Mission Success / 


Operational 
Performance 


(Technical) 


Cost 


Minor or no impact to 


mission objectives objective 


Nominal Execution of 
Mission 


Minor reduction in 


performance ; 
operating margins 


Minor or no impact to 
design or operating margins 


emergency system 


No injury 


Minimal impact (<$100K) 


- Score by cost of or or 


mitigating risk 


0 to 2.5% increase 2.5% to 5% increase 
Minor or no impact 


critical path 


Failure to meet any single mission 


Operating in a degraded state 
Moderate reduction in performance 
Can handle within design or 


Damage to non-critical system, 
element, ground facility, function, or 


Minor injury, minor illness 


Moderate impact ($100K up to $1M) 


Can handle with schedule reserve, no 
impact to key project milestone or 


cileielaliais 


Significant impact to mission 
objectives 


Operational Workarounds available 
Significant reduction in performance 


Significant loss of design or 
operating margin 


Loss of any non-critical system, 
element, ground facility, or function 


Loss of emergency system 


Significant or long-term injury, illness. 
incapacitation or impairment 


Non-disabling injury 
Significant impact ($1M up to $10M) 
or 
5% to 7.5% increase 
Project milestone slip 
No impact to Program critical path 
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Mitigation 


C] High - Implement 
new process(es) or 
change baseline 


plan(s) 


Oo Medium - 
Aggressively 
manage; consider 
alternative process 


fe Low - Manage within 
normal processes; 
monitor 


Loss of multiple mission objectives Loss of entire mission 


Major increase in flight operations No alternatives exist 


WIS Clr CeLr Eedis) Loss of ISS or any critical 


system, element, major ground 


Major degradation in performance 
facility or function 


Loss of all design or operating 
margin ISS in a condition which 
prevents rendezvous/docking 


Damage to critical system, element, operations 


ground facility, or function 
Fs Emergency Evacuation 
Planned De-Crewing 


Loss of Life 
Disabling injury 


Permanent injury, impairment or 
incapacitation 


Major impact ($10M up to $50M) Major impact (> $50M) 
Or Or 


7.5% to 10% increase >10% increase 
Cannot meet program critical 


Impact to Program milestone and/or 
path milestone(s) 


Program critical path 


Note: Risk management is a communication system where a qualitative score can help in understanding of a risk. This card is only a rough guide for determining 
a likelihood and consequence for a risk. Significant resources should not be spent scoring a risk. Score is relative to the risk’s highest elevation; i.e. sub-org, 


Org, or Top Program Risk. 


NASA/ISS Program Increment Lead 
Oversight Flight Director 
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Leadership in MissiomGanw.! 


Design 


Design in Mission Control 
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¢ Culture and Engagement in Mission Control 
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— Preoccupaticn Witter 

— Reluctance to Simplify interpretations 
— Sensitivity to Operations 

— Commitment to Resilience 

— Deference to Expertise 


